3 Introduction
Collaboration between universities and industry has been high on policy and research agendas ever since the Bayh Dole Act 1980 (Miller et al. 2018) . In 2000, the European Council's Lisbon Strategy for Growth and Jobs identified the continued importance of academic knowledge for regional economic initiatives (Schoen et al. 2014 ). This encouraged universities to further develop their technology transfer policies and offices to help create, capture and diffuse academic knowledge. More recently Europe 2020, specifically targets 'smart growth' 1 through strengthening the connection between research institutions and industries (European Commission 2017). However, whilst there is considerable research exploring university-industry knowledge transfer (Cunningham and O'Reilly 2018; Perkmann et al. 2013; Rothaermel et al. 2007) , understanding how to effectively manage this process on a day-to-day perspective still remains a challenge (Sharifi and Liu 2010) .
University-industry knowledge transfer comprises of two-directional flows of knowhow, skills, capabilities and knowledge between collaborating partners (Guerrero et al. 2015; O'Shea et al. 2008) . It can occur across dyadic or multiple relationships and via a range of knowledge transfer mechanisms (or channels) (Alexander and Childe 2013) . With increasing pressure to make an impact on society, combined with reduced funding streams, universities are actively trying to develop their collaborations with industry (Miller et al. 2014) . From an industry perspective, knowledge transfer with universities can provide a source of new knowledge, skills and equipment which can aid innovation and economic development (Hobbs et al. 2017) . However, despite the inherent benefits, challenges are remain. First, performance of university-industry knowledge transfer activities (in terms of the economic benefits) within Europe continues to be below the levels of the US and Far East (D'Este and Neely 2007; Easterby- Smith et al. 2008; PACEC 2012) . Second, funding being offered by western economies for the creation of new knowledge in the university environment is reducing in real terms (D'Este and Neely 2007) . Furthermore, the process of dissemination and diffusion of university knowledge is becoming more complex due in part to an increased number of actors involved in the process. Consequently, universities require the presence of effective internal mechanisms or frameworks to aid knowledge dissemination (Cunningham and O'Reilly 2018; Wit-de Vries et al. 2018; Argote 2011; Easterby-Smith et al. 2008) .
In the past 10 years, many universities have realigned their business models to position research and knowledge transfer (or research and impact) as their first priority (Miller et al. 2018) . Regardless of these shifts there has been an increasing practical divergence between aspirational and espoused behaviour. This is due to the misalignment of knowledge transfer activities with many of the established operational norms of universities, most notably the performance and promotion mechanisms which measure academics against their ability to publish, obtain grant funding for their research and of course, teach (O'Shea et al. 2008; Perkmann et al. 2011a, b) . Despite this, academics are faced with pressures to extend their remit and become involved with external research collaborations, initiate service provision (contract research, executive education and consultancy), create a financial equilibrium between research and commercial income, achieve international visibility and have an impact on society  1 3 ). This extended academic remit causes inherent challenges with scarce resource allocation for both academics and knowledge transfer offices, who are faced with pressures at an institutional level . Furthermore what weighting to allocate to each activity is a source of contention for academics wanted to progress their career. University policies aim to balancing objectives of academics, knowledge transfer offices and industry, however, each have conflicting objectives which can affect behaviour (Miller et al. 2014 ) and as a result, a number of interlinked problems occur. First, the increased demands placed on academics, places the management of university-industry knowledge transfer in a contested terrain of organizational legitimacy (Suchman 1995; Thornton and Ocasio 2008; Dowling and Pfeffer 1975) . Where knowledge transfer offices (KTOs) often struggle to achieve congruence or fit between knowledge transfer activities and the wider university institutional environment (Suchman 1995; Bansal and Clelland 2004) . Second, challenges still remain on what are the 'appropriate' mode of university-industry collaboration, when there are conflicting priorities and policies prevailing and/or in some instances a complete lack of governance processes. Third, university departments often implement ad-hoc policies to suit their own individual situations, however this challenges the overall process of knowledge transfer. Furthermore, it can exacerbate problems of scarce resource allocation since universities operate in a field of competing stakeholder interests and it is not always clear what stakeholders objectives are being represented, and whose interests are being fulfilled (Alvesson and Willmott 2012) . Fourth, while organizational processes have a purpose of fulfilling diverse stakeholders needs and expectations, there is an organizational 'cost' in the instance of asymmetry, opacity of decision-making and misplaced control within organizational systems (Deetz 2003) . To overcome these problems, there is a need to create a context in which these conflicts can be identified (and competing processes examined), in order to improve the effectiveness of university-industry knowledge transfer processes.
This research aims to solve these problems by adopting an organisational knowledge 'system' (Suchman 1995) approach and proposing 'meta-rules' as a solution. Meta-rules are defined as 'rules about rules' and 'information about information' (Davis 1980) , applying to the 'epistemic' rather than the 'object' level. They can help clarify the order of application of existing, codified rules within organisations (Dubois et al. 2011 ) to help organisational decision making. It is proposed that these properties can help resolve tensions arising from conflicting priorities between academics, knowledge transfer offices and industry and help resolve, inconsistent application of policies within and between organisations.
This research makes a number of key contributions. First it contributes to the growing debate on the strategic challenges of managing knowledge transfer and presents meta-rules as a practical solution to facilitate strategy alignment of internal and external stakeholder tensions. Second, meta-rules has previously only been applied a computer intelligence context. However, this research proves the efficacy of meta-rules in a university-industry knowledge transfer context. Third, this research extends organisational learning literature by illustrating the applicability of meta-rules to aid organisations to learn through embedding experience and multi-level alignment into their processes. Lastly this research has practical implications for knowledge transfer office (KTO) managers who can use metarules to help overcome resource limitations and conflicting priorities and goals of diverse internal and external stakeholders.
The paper is structured as follows, first, we consider the university context and outline barriers to establishing knowledge transfer mechanisms. Next, we discuss practical challenges for implementing established knowledge transfer mechanisms and propose 1 3 meta-rules as a decision-making approach. Lastly, we put-forward a reference framework, which can be used to derive meta-rules, enabling knowledge transfer implementation mechanisms for any given institution.
Knowledge transfer within a university context
Knowledge transfer in a university context is a term used to encapsulate a wide range of activities ranging from less formal joint projects between universities and industry such as joint publications, student projects and executive education to more formal collaborative research, consultancy and start up activity (Alexander and Childe 2013; Perkmann et al. 2013) . University knowledge transfer activities exist at multiple levels and involve a wide range of internal and external stakeholders such as general administrative staff, various subject faculties, staff within dedicated research centres, knowledge transfer managers, university senior managers, government bodies, research funders, industry and societal stakeholders (Robinson et al. 2010; Miller et al. 2014) .
According to Perkmann and Walsh (2008) effective knowledge transfer is reliant upon long-term partnerships, engagement and trust which both increases the probability that knowledge will be freely shared and increasing the breadth of knowledge available for transfer. Whilst many universities are attracted by the commercial benefits of short-term commercial exploitation and the sale of intellectual property, this type of knowledge transfer activity is fraught with difficulties (Benneworth et al. 2016) . Lockett et al. (2008) suggest that success rates improve if supportive internal management and governance regimes are allowed time to develop. Furthermore. Paradeise et al. (2009) suggest the need for universities to adopt an appropriate level of corporate governance which can, in turn, support university-industry interaction in the longer term.
The challenges involved in the management and governance of university knowledge transfer processes can be categorised into three factors, (1) contextual factors, (2) organizational factors, and (3) stakeholder factors. Each are now discussed before offering a summary of the key problem areas and demonstrating how these problems can be addressed through the application of meta-rules.
Contextual factors affecting knowledge transfer
Prior research identifies a wide range of contextual factors which influence the success of university-industry knowledge transfer (Bruneel et al. 2010; Perkmann et al. 2013; Galán-Muros and Plewa 2016) , these include different policy interventions and practical issues governing the transference of knowledge to different regions and across large distances. Prior literature often focuses on macro-context, where legislative provisions for knowledge transfer are governed by national policy (Bruneel 2010; Carayannis and Campbell 2011; Bozeman et al. 2013) . Furthermore, an emerging body of research explores micro-level factors such as academic motivations (Perkmann et al. 2013; Alexander et al. 2015) and the suitability of competencies and skills of knowledge transfer managers (Alexander and Martin 2013; . Interestingly, the 'meso' environment, or the point of contact between university and industry, which encapsulates the complex relationships existing between internal and external stakeholders is largely unexplored . Here, KTOs have emerged and serve the purpose of a mediator, bridging relationships between internal (university), and external (regional and national) stakeholders (Howells 2006; Markman et al. 2007 ; Perkmann 1 3 and Schildt 2015) However, it is widely reported that KTOs often lack resources (Alexander and Childe 2013) and power (Sharifi and Liu 2010) to manage the complexity engendered by the multiple and sometimes contradictory strategic aims of universities, misaligning them with external stakeholder expectations (Miller et al. 2014; Bozeman et al. 2013 ).
Organizational factors affecting knowledge transfer
The transfer of knowledge is by its very nature a complex (Szulanski 2000) and difficult process (Kane et al. 2005) . Policy suggests that university-industry knowledge transfer is rarely easy, or smooth (PACEC 2009 (PACEC , 2012 . A key issue in implementing knowledge transfer mechanisms is the perceived bureaucracy and inflexibility of universities (PACEC 2009 , PACEC 2012 , Galán-Muros and Plewa 2016 . Research by Pache and Santos (2010) and Miller et al. (2014) specifically highlights the internal organizational tensions resulting from multiple demands being placed on subject faculties and on individual academics within them. Nevertheless, this rigidity appears ill-suited to the fast-paced world of industry. Therefore, there is a need for decision-making to be capable of 'agile' responsiveness to industry contexts (King 2015; Sull and Spinosa 2007) .
Organisational factors have also been found to affect the motivation and willingness of academics to engage in knowledge transfer (Siegel et al. 2003; Perkmann et al. 2013; Miller et al. 2016) . Knowledge transfer activities do not always fit within the norms of traditional universities where reward and promotional mechanisms are often focused on publications, funding, teaching and technology commercialisation activities (Miller et al. 2014) . Furthermore, KTOs experience challenges in navigating and applying knowledge transfer processes across different subject faculties where KTO staff need to decide which processes to follow and which to disregard if contradiction occurs (Wilson 2012 ). Eppler and Mengis (2004) suggests challenges of this nature can lead to 'decision paralysis' since decisions cannot be made without reference to a higher authority.
Stakeholder factors affecting knowledge transfer
In prior research, a reoccurring theme limiting university-industry knowledge transfer is the divergence in stakeholder expectations with regards to timing and speed of action in knowledge transfer management (Yusuf 2008; Perkmann et al. 2013) . The speed under which industry need knowledge transfer outcomes can place a KTO under considerable internal pressure (Markman et al. 2005; PACEC 2009 PACEC , 2012 . It can also lead to problems in providing consistent KTO staffing levels (Sharifi and Liu 2010) given the considerable variation in project durations across the diverse KTO project portfolio. For example, consultancy projects can last 1 or 2 weeks, joint supervision (with a research qualification) 3-5 years, and knowledge transfer through collaborative new venture creation and spin outs can take over 5 years. There is often little precedent to create and implement best-practice in knowledge transfer processes and structures due to it being an immature profession that lacks requirements for formal qualifications and training (Wilson 2012 ).
Key barriers to establishing knowledge transfer mechanisms
From a review of the literature it is evident that the effectiveness of university-industry knowledge transfer is limited by strategic and operational challenges (Weckowska 2015; Swamidass and Vulasa 2009; Litan et al. 2007 ). To ensure fulfilment of diverse internal and external objectives, KTO managers need to be able to align strategies across multiple departments, at various levels which often span organisational boundaries (Debackere and Veugelers 2005) . This requires the use of various knowledge transfer mechanisms and capabilities which can be difficult to coordinate and manage (Weckowska 2015) . Thus KTO staff require complex cognitive capabilities and effective processes in order to be able to undertake all this with limited resources, in a timely manner, avoiding information overload or decision paralysis (Halford et al. 1998; Eppler and Mengis 2004) . However, this is often not done effectively, whereby KTO administrators and managers are often unable to find solutions to internal process mismatches, or procedural tensions within a reasonable time scale or passively choosing to delay projects often beyond the point where action was required (Alexander 2012) . This then causes disharmony between internal and external stakeholders reducing both academic and industry stakeholders from engaging in knowledge transfer activities in the future (Rothaermel et al. 2007 ). The challenge of managing strategic alignment of goals across multiple levels of internal and external stakeholders is often the root cause of perceptions of bureaucracy and inflexibility reported by both academics and industry (Siegel et al. 2003; PACEC 2009; Rothaermel et al. 2007) .
Despite recognition of these challenges within prior literature, there lacks a solution as to how this can be resolved to improve university-industry knowledge effectiveness Ferguson et al. 2005; Kehm and Lanzendorf 2006; Paradeise et al. 2009; Christopher 2014) . To help understand this context, it is important to note that knowledge transfer occurs between partnering (relational) and contracting (transactional) institutions with Perkmann and Walsh (2008) suggesting that universities struggle to operationalise and sustain this relationship. Multiple forms of governance are available to organisations, but this does not necessarily help in understanding how each aid knowledge transfer management (Weckowska 2015) . There is a notable absence of 'one size fits all' type frameworks since antecedent factors may vary across university contexts and types of knowledge transfer . Thus, for example whilst building trust requires a secure and enduring partnership, trust is of lesser significance for transactional knowledge transfer relationships (Bradach and Eccles 1989) as the degree of explicitness allows the knowledge content to be carefully prescribed in transactional knowledge transfer contracts, terms and conditions. Nevertheless, it is evident that institutional strategy, governance, departmental competences and services should align but research and practice to date has not found a solution. We put forth the solution of mapping knowledge transfer activities into a framework for decision-making, in order to enable a uniform approach to knowledge transfer implementation which accounts for varying modes (transactional, relational) of implementation. All this can be done through meta-rules as a decision making framework.
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itself. In this way they may be compared to grammatical syntax which dictates the order of sentence components rather than sentence content (Dubois et al. 2011) .
Originating in the computer intelligence field, the application of meta-rules in the management field is limited. They have been applied in complex adaptive systems, in the study of multi-level control parameters for entrepreneurial activity (Fuller et al. 2004 ) and as a way to understand and to derive unambiguous strategies (Davies et al. 2006 ). According to Davis (1980) , meta-rules focus on a 'discriminant dimension' which preserve the object being studied, allowing them to operate in a 'simplistic (or degraded) mode'. Furthermore, meta-rules have been used to guide project management practices (Bredillet 2010) , and facilitate the practical and critical decision making process in the French Navy (Gaultier Le Bris 2014). Thus, they can help understand complex situations by creating an overarching rule or regime against which conflicting processes and procedures can be referenced. Furthermore, meta-rules can be a tool through which organisations can learn and alter processes accordingly, which offers potential value for knowledge transfer governance. Whilst meta rules have not been applied in the context of university knowledge transfer, we put forth that their use will enable KTOs to simplify the inherent complexity of university-industry knowledge transfer co-ordination, resource allocation and strategic alignment (Weckowska 2015; Miller et al. 2014 ) by constructing rules, based on an overarching frame of reference for action (or the 'big picture').
To help understand the applicability of meta rules we draw upon Brady's (1987) seminal research which proposes that meta-rules are developed based on the following principles. First, problem areas are identified and used to deconstruct the phenomena into smaller segments. As the phenomena are likely to be of intangible nature, for instance conflicts over decisions, agreements, and objectives, it is necessary to problematize them at various levels of abstraction. Next, problem areas are prioritized (and re-prioritized) within each of these levels of abstraction, ideally in the order that they need to be solved. Then a review is made of the resources allocated to tasks (at each level of abstraction) according to priorities already identified with reallocation of resources focused directly on the most important problems. Finally, and if required, the application of 'meta-rules' encourages reflection on the effectiveness of practices which may lead to the development of new rules (in the form of institutional policies and processes) in order to overcome any ambiguity, or conflict caused by preceding rules. Therefore meta-rules can facilitate organisational learning where organisations amend rules and develop new rules in order to strive to optimum strategic alignment and balancing of priorities across different levels and stakeholders. In effect, meta-rules can be used to facilitate an action-learning process within organisations (Revans 1982 ) and lead to a system of double loop learning as opposed to single loop learning (Argyris and Schön 1996) .
The adoption of 'meta-rules' can enable organizations to adopt a consistent approach to the administration of knowledge transfer flows across university-industry networks, without succumbing to the dangers of routine standardization. Although the presence of standardized and routine processes can allow efficiency of operation, it can inadvertently prevent efficacies and improvements through learning specifically, by restricting university-industry interaction to a set of 'core' activities, and limiting the scope for recognition and utilization of new opportunities (Sull and Spinosa 2007; Sull et al. 2015) . The metarule approach reflects Alvesson and Willmott's (2012) call for "communicative rationality", where an individual's rationale can be achieved with the successful practice of communication, and enables the creation of a framework (at the 'meta' level), which allows KTO's to examine conflicting or competing claims and make a rational decision on how to manage scarce resource allocation. Consequently, we suggest that meta-rules can be used to aid the decision making of university managers at all levels of an organisation, can help to develop organisational learning processes and develop KTO employees tacit knowledge and skills.
To further illustrate the potential of meta-rules, three steps are undertaken. First, three organizational levels are defined and used to frame the focus for each meta-rule. Next, existing frameworks and models published in prior research are utilised in order to show how meta-rules can be derived and used by KTO staff and university managers. Finally, these frameworks are referenced against practical examples to help understand how individually tailored meta-rules could be applied to organisational contexts and institutional strategies.
Organizational levels and associated meta-rules
Three organizational levels have been identified in order to frame university-industry knowledge transfer; the corporate level, the departmental level and the project level. Each level of abstraction will now be explained identifying the barriers to knowledge transfer at that level. Literature is then used to develop a possible meta-rule. The implications of meta-rules at each level is also explained.
The corporate level
For the purposes of our study, universities are considered to be in two categories: researchintensive and applied (O' Kane et al. 2015) , with the assumption that differing strategic priorities exist for each (Guerrero et al. 2015; Siegel and Wright 2015) . Universities must set an appropriate high-level knowledge transfer strategy and ensure that it aligns with their own research-intensive or more applied mission, values and goals (Siegel and Wright 2015; Andrews 1987 ). Perkmann and Walsh (2008) suggest that research intensive universities favour longer-term 'relational governance' mechanisms with external stakeholders, regardless of the opportunity cost in developing such relationships (Siegel and Wright 2015) . Academic reward and performance mechanisms in these institutions are based on publications and research income which often demotivates academics from getting involved in activities which are resource-intensive, or do not guarantee rewards in the short-to midterm . Applied universities however, utilise more transactional governance, which leads to high numbers of short term projects, yielding high-value but shortterm monetary gain. Consequently, there is a tendency for applied universities to offer their full range of standardized knowledge transfer activities in all instances of institutional interactions with industry, rather than adjusting knowledge transfer offerings to the specific context (Alexander and Martin 2013) . This suggests that universities are not effectively aligning their strategic intentions to their knowledge transfer strategies resulting often in only single loop learning (Cunningham and O'Reilly 2018; Liu and Hsiao 2017; Kruss and Visser 2017) . The short-term collaborations in which applied universities most frequently engage in suggests that achieving strategic harmonisation across different stakeholders or different departments as quickly as possible would be a priority in order to commence knowledge transfer; and unless this governance intention is acted upon by departments and the staff then organisational learning is effectively hampered.
Conversely, the need to foster long-term partnerships would suggest that institutional factors such as culture and cognitive differences, such as lack of clarity in long-term policy intentions, may be significant for more research intensive universities (Wit-de Vries et al. 2018).
To aid development of context-specific meta-rules at the organisational level, which will in turn help direct knowledge transfer activities at lower levels, relational and transactional 'governance modes' of knowledge transfer can be used (Alexander and Childe 2011) . Figure 1 draws on research by Alexander and Childe (2013) to show how each mode of governance is associated with varying knowledge transfer activities.
Identifying the mode of governance can enable the development of the first primary meta-rule and associated secondary metal-rule in order to direct sub-organisational activities. This first meta-rule can be seen in Table 1 which provides an overview of all the associated meta-rules at each level. The meta-rule1 and associate sub-rules (1a, 1b) in Table 1 could be used to aid a university in identifying which knowledge transfer activities are a priority, which will direct activities and facilitate better resource allocation, and which will enable service alignment at lower levels. In turn, this can improve feedback (knowledge transfer from the organisation to the individual, team, unit, etc.) through double-loop learning and enable feedforward flows (knowledge sharing from the individual, team, unit, etc. to the organisation) (Vargas et al. 2016 ). Thus if a university values long term partnerships with industry, then greater priority should be given to relational knowledge transfer activities. To align competencies and sufficient resources to project according to the type of knowledge being transferred.
Fig. 1 Modes of governance and knowledge transfer channels
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Departmental level
Interoperability across organizational levels allows for the alignment of meta-rules therefore having identified meta-rules at the corporate level, we can use them to inform meta-rules at the department level. Since different organisational levels do not exist in separation, organisational learning is needed to ensure meta-rule application at the corporate level can be effectively disseminated to the departmental level. Indeed, decisions at a department level depend upon decisions at both an organisational and departmental level (Vargas et al. 2016; Hall 1995) . KTOs must control and manage knowledge transfer by strategically aligning resources across all organisational levels (such as executive, legal, contracting, IP management, finance, debt, recovery and so on). Nevertheless, without the presence of 'meta-rules' at the corporate level, the knowledge transfer contact between internal departmental stakeholders with industry can succumb to the failures discussed above (Cranefield and Yoong 2007; Perkmann and Schildt 2015) and encounter familiar collaborative barriers through cultural or organisational contexts and temporal issues (Wit-de Vries et al. 2018; Albats et al. 2018) . Therefore, by aligning strategic aims at the corporate level and then selecting knowledge transfer activities that fit these strategic aims, operational planning at the departmental level for current and future priorities is possible. This can allow universities to move away from a default position where full, standardized knowledge transfer 
Fig. 2 University Strategy and Operational Planning (Alexander and Martin 2013)
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offerings are always made and towards more context-specific knowledge transfer decision-making capabilities consistent with meta-rule protocols. Figure 2 presents key findings from Alexander and Martin (2013) to illustrate how two KTOs ranked the priority of their knowledge transfer activities between low, medium or high (L, M or H) and then considered past and future plans in terms of increasing, constant or reducing (↔, ↑ or ↓) their offering. Such an approach can be an 'enabling instrument' (Vargas et al. 2016 ) which can enable knowledge transfer across departments over time, as well as organisational learning through the codification of emergent, tacit knowledge and the development of its internal capability (Bellini et al. 2018; Eveleeens et al. 2017 ). This enabled the KTOs in Alexander and Martin's (2013) research to map out their activities and reference them against their institutional strategic mission. Interestingly, although both institutions in this research were seeking research growth with a vision for long-term research partners, their offerings differed significantly. They had clearly set a strategic direction but not adopted this intent operationally, or encouraged staff to learn how to undertake activities to reinforce this strategic aim.
To further illustrate failure caused by strategic and operational alignments, Fig. 3 draws upon research by Alexander et al. (2012) to present two case examples of common challenges when there is ambiguity over the types of knowledge transfer activities to offer which can result in a missed opportunity for a long term partnerships.
From the literature, it is evident that clear definitions of departmental activities are needed and will help greater strategic alignment and interoperability between programme and project level activity (third level of abstraction). This all leads to the development of a meta-rule at a department level. For example, in a research-intensive university that wants to prioritise relational governance relationships with external stakeholders, meta-rule 2 and in particular meta rule 2a (as shown in Table 1 ) could help the KTO to focus on offering activities that are more relational, for instance collaborative research, networking, joint PhD supervision and joint conferences/papers.
A further additional problem facing KTOs is recruiting staff with the requisite capabilities to manage knowledge transfer projects. Martin and Pujol (2008) present a simplistic competency model which they suggest identifies the four core competences 2 that staff working in the role of technology and knowledge transfer brokerage require. These are shown in Fig. 4 , where competency 1 refers to the ability to set up and manage research projects, competency 2 is offering knowledge sharing and support services for enterprises, competency 3 is boundary spanning through human resources (HR) and competency 4 is patent and entrepreneurship. Martin and Pujol (2008) also identified the potential channels that these competences align with. The aim of their work was to establish an operational alignment between activities offered and the competences of the staff, which in turn reinforce further alignment between corporate strategy and department level services. Recruitment selection or organisational learning opportunities therefore exist when selecting, or training staff in the respective competencies (as identified in Fig. 4 ) to match the priorities for service offerings. This will aid problems of scarce resource allocation (McAdam et al. 2012; Miller et al. 2014) and help to overcome problems reported in the literature regarding KTO staff not possessing the correct skills to serve industrial needs (Chapple et al. 2005; Sainsbury 2007; Wilson 2012; Alexander and Martin 2013) . As the problems of capability is not resolved 1 3 by meta-rule 2, we derive a departmental meta-rule, meta-rule 2, shown in Table 1 . To help explain the development of this meta-rule we revert back to Alexander and Martin (2013) 1 3 research they found that the UK KTO required its staff to have a broad range of competencies whereas a French KTO who favoured priority to patents, licenses and entrepreneurial activity required their staff to have different competencies. Their research is summarised in Fig. 5 .
Project level
Extant literature emphasises the importance of considering what 'type' of knowledge is being transferred in each knowledge transfer project but recognises that individually-held, tacit knowledge is difficult to comprehend, codify and transfer (Howells 1996; Chilton and Bloodgood 2008) . In those instances, it is the organisation's absorptive capacity and cognitive dissonance which are key project level barriers to knowledge transfer (Cunningham and O'Reilly 2018; Xu et al. 2017) . One potential way to draw attention to flows which are abstract or invisible in their ambiguity is to derive a "sensitising framework" (Epp and Price 2008; Wacker 1998 ). Alexander and Childe (2011) present a visualisation framework of university-industry knowledge transfer (shown in Fig. 6 ) which takes the categories of tacit, implicit and explicit knowledge and places these on a continuum between cognition and codification. For simplicity, their framework only takes two stakeholders into account; the university and industry and presents the exchanges of knowledge during a knowledge transfer activity. The framework shows two directional knowledge between the industry partner and the university. Alexander and Childe (2011) suggest that the framework provides a visualisation of knowledge flows, making it a reference tool for planning. Figure 6 considers how tacit knowledge can be managed and allows the development of a fourth meta-rule, shown in Table 1 . In this way the facilitation of knowledge flows can enable the codification of tacit knowledge through feedforward and feedback mechanisms (Vargas et al. 2016 ) which aids organisational learning through creating a platform for project-level co-operation and knowledge acquisition (Liao et al. 2017 ). An important consideration here is the 'epistemic' and syntactical nature of meta-rules which highlight the order of organisational policy application (Dubois et al. 2011; Davis 1980) . Consequently, the meta-rule framework can aid knowledge distribution from the corporate, through to the departmental and project levels and thus enhance organisational learning through multi-level knowledge flows.
Conclusions and implications
Existing research has presented a fragmented view of the challenges, barriers and motivator of knowledge transfer management in a university-industry context (Perkmann et al. 2013; Rossi and Rosli 2013) . University-industry knowledge transfer continues to be of high importance in policy, research and practice (Witty 2013; Dowling 2015; Industrial Strategy 2017) . Thus there is a need to make improvements in the way organizations make decisions in order to reduce conflicting priorities and fulfil diverse regional stakeholder needs in order to increase university-industry knowledge transfer effectiveness. This research proposes a practical yet strategically-aligned approach to address key problems in the governance of knowledge transfer through the introduction of meta-rules. This follows recommendations from Schultz and Hatch (2005) who identify that practical solutions are required to help build and extend theory. Furthermore, responds to calls by Cunningham et al. (2017) who identify the need for more theory building approaches to advance fields.
Our paper attempts to bridge the gap between management research and practice (Carter et al. 2008 ) and show how the adoption of meta-rules can help to solve every day managerial problems common to knowledge transfer organizations operating in collaboration with industry partners. By discussing university-industry knowledge transfer at three different organizational levels of abstraction (corporate, departmental and project-focused), identifying key challenges at each level and by considering existing frameworks, we propose a set of meta-rules intended to aid those practical knowledge transfer management problems. In turn, we suggest that meta-rules (as shown in Table 1 ) can aid the interoperability between each level of abstraction (organizational level) and facilitate the strategic alignment of departmental and organisational goals. Consequently, we demonstrate how meta-rules can help reduce the barriers limiting knowledge transfer (Pache and Santos 2010; Miller et al. 2014) .
In this research, we identified that the presence of barriers can be inherent to the decision-making process and its application within organisations and not a result of any strategic or structural deficiencies. Consequently, we posit that universities already have the critical capacity and potential for learning (Bellini et al. 2018 ) but encounter barriers when they try to negotiate multi-level priorities internally or seek to reconcile existing, codified learning with tacit knowledge flows from new partnerships. Therefore, rather than suggest a radical re-think of internal university governance, we operationalize the 'meta-rule' concept and present examples of its potential to help solve problems in establishing and managing knowledge transfer flows in a university-industry context.
It is acknowledged that meta-rules present a simplified and practical approach to a complex problem. The levels of organizational categorization we adopt may appear mechanistic, yet this is a necessary requirement to overcome the procedural and stakeholder complexity (see, for example, Schultz and Hatch 2005; Sun and Pfahringer 1 3 2014). Accordingly, we identify that developing meta-rules requires an understanding of the respective organizations' short, medium and long term goals, as well as their institutional strategy. This provides the necessary context against which the application of meta-rules aids decision-making. It is also necessary to consider the likely systems of governance within the respective institutional departments engaging in the knowledge transfer. Structural characteristics will have a material effect on the design of and choice of meta-rules, as will the levels of organizational categorization chosen. Meta-rules will therefore vary according to each university model, yet the examples provided can be tailored to other organizational contexts. A summary of the structural characteristics of knowledge transfer from which meta rules can be derived is shown in Fig. 7 .
This research makes a number of key contributions. First it contributes to the growing debate on the strategic challenges of managing knowledge transfer activities (Perkmann et al. 2013; Witty 2013; Dowling 2015; Miller et al. 2016 ) and offers practical solutions through meta-rules could facilitate intra-institutional strategic alignment at the corporate, departmental and project level and resolve internal and external stakeholder tensions (Schultz and Hatch 2005; Carter et al. 2008) . 'Meta-rules' will be of use to KTO managers to overcome challenges evident within each structural level of abstraction. In turn, the interoperability across the three levels of meta-rules can serve as a point of reference across institutional departments. Furthermore, meta-rules can help universities with resource allocation, identify competency gaps and allocate required training required. Second, we prove the efficacy of meta-rules to aid knowledge transfer through illustrating its analytical abilities and application within a university-industry knowledge transfer context. The meta-rules presented in Table 1 are not prescriptive but are provided as examples to aid managers in deriving their own sets of tailor-made meta-frameworks. Third, this research identifies the importance of organisational context when presenting solutions to knowledge transfer problems at the organisational and sub-organisational level since variability between internal and external stakeholders and organisational goals will result in different meta-rules.
Fourth, this research contributes to literature on organisational learning by proposing a tool which encourages reflection and organisational learning in order to both identify and removing procedural obstacles which limit knowledge transfer whilst also facilitating the incorporation of tacit and explicit knowledge into existing governance structures. Consequently meta-rules can be used to help universities learn through experience, facilitating more effective strategic alignment and allocation of resources. Lastly, from a practical perspective, meta-rules can help KTO managers overcome ongoing challenges of reduced resources for knowledge transfer, whilst under increasing pressure to offer an increasing range of knowledge transfer activities to demonstrate their impact to society. Meta rules will help them to prioritise objectives and align resources across multiple levels.
This research identifies a number of future research directions will help overcome the limitations of this research. Our meta-approach seeks to simplify and not trivialize, yet we acknowledge that the need for interoperability between each corporate level may deter KTO managers from accepting that simplicity can be a source for clarity. The concepts we present are focused on theory building through utilising prior empirical research however, further research into the application of meta-rule principles in practice is required in order to help refine the design of meta-rules through long-term trial and error learning (Miner et al. 2001 ) across various university contexts. Further research should be mindful of not radically increasing the number of meta-rules to try to solve the interoperability problems as the institution grows, since this will lead to more bureaucracy and increased numbers of rules, which reverts back to the initiation identified problem.
This research avoided the application of a prescriptive analytical framework in developing our approach. The frameworks selected aid in illustrating our concept and to achieve an element of 'situational awareness' of the complex environment within which an organisations is operating (Davis 1980) . Other frameworks exist (see, for example, Argote et al. 2003; Murray and Peyrefitte 2007; Plewa et al. 2013 ) which further research should explore to see if they aid the development and understanding of meta-rules.
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